During recent years increasing attention has been paid to the development and early stages of different forms of malignant neoplasms. The failure of the usual forms of treatment to arrest most well-established malignant tumours focused interest on the discovery of the earliest stages of development of such neoplasms, as it is only in the earliest phases that present methods of treatment offer any hope of effectual treatment. The study of the changes that lead on to established malignant tumour formation also provides possible clues to aetiological factors in some sites, and also enables some of the fundamental changes resulting in malignant tumour formation to be observed. It was with these objects in view that the present investigation was undertaken.
The terms "lung cancer" and "bronchial carcinoma" have been used synonymously, and it has been customary to consider that most lung cancers arise in the major bronchi near the hila of the lungs (Willis, 1948) . Except for a few reported cases of small, peripherally situated tumours (Gray and Cordonnier, 1929; Stewart and Allison, 1943; James and Pagel, 1944; Petersen, Hunter, and Sneeden, 1949; Spain and Parsonnet, 1951; Prior and Jones, 1952) arnd one describing two minute growths in main bronchi (Aufses and Neuhof, 1952) , very little attempt has been made to trace the origin of this very common tumour by looking for the earliest stages in its development. Because the larger bronchi are so frequently involved in the later spread of the disease it is usually assumed that most growths started in the main bronchi. That the epithelium and glands of the larger bronchi can and undoubtedly do provide the site of origin of primary carcinomata is certain, but the far greater surface area of epithelium provided by the peripheral bronchi and bronchiolar trees might well be expected to provide the site of origin for many more primary growths. Furthermore, the trachea and large bronchi undergo much of their development and differentiation in utero while the peripheral bronchi and bronchioles continue to develop during the A first eight years of extra-uterine existence. Thus the peripheral air passages are the last parts of the air passages normally exposed to physiological developmental stimuli (Geschickter and Denison, 1934) .
In view of the great frequency with which carcinoma of the lung is encountered at routine post-mortem examinations it might reasonably be expected that from time to time an unsuspected and early growth would be found somewhere in the lungs. Both of us for some years past have been in the habit of exploring the main bronchi and their immediate branches at all'post-mortem examinations in the hope that such an early growth would be discovered. So far only one such small carcinoma has been found in 750 adult post-mortem examinations.
The absence of such growths in the larger air passages prompted one of us to start sectioning the whole of both lungs with great care, and all suspicious nodules, particularly scars, were removed and sectioned as a routine. The results in the first 400 necropsies (Raeburn, 1951) yielded four small unsuspected carcinomata arising in the periphery of the lungs, mainly in association with scars. Since then our combined results of extensive searching in lungs obtained at routine post-mortem examinations, excluding infants, has revealed in a short period of a year a further six cases, including the one in the large bronchus mentioned above, which, when combined with three cases of small growths removed surgically, has provided 13 specimens of small and early growths (Cases 1-13), in which the mode and site of origin of the neoplastic process could be determined with reasonable accuracy.
In addition to the above tumours a further two cases (Cases 14 and 15) have been added. These, though very considerably larger, had arisen in sites other than main bronchi and appeared to have been intimately related to pre-existing chronic inflammatory lesions in the lung. Case 5: a high-power view of the minute round-and oat-celled carci-.seen in Fig. 3 (Figs. 1 and 2 ). The ducts of the mucous glands had undergone squamous metaplastic change as in an intraepithelial ecto-cervical uterine cancer. The changes described above were multifocal, and it appeared as though a whole field of cells had undergone malignant change simultaneously. So far no other histological variety of lung cancer has been incontrovertibly proved to have arisen in a main bronchus. In the many other cases which we have examined, and where the larger bronchi were involved in growth, the appearances might equally well have been explained on a basis of secondary spread.
Although the aetiological factors concerned in most forms of human malignant disease are still unknown, the association of chronic irritation and inflammation as a precursor condition of carcinomatous growths in several situations is a wellestablished fact, and has been suggested as a cause for lung cancer (Wolf, 1895; Weller, 1929 (Fig. 8) .
Severe (Fig. 11) . Also examples where there has been an 4 outwardly directed proliferation of bronchiolar cells into the adjacent lung have been seen (Fig. 12) reparative hyperplastic changes already noted in Fig. 1 1. The remaining four small and two larger peripheral growths (Cases 8, 9, 10, 11, and Cases 14 and 15) have been representative ofall other common histological varieties of lung cancer. The outstanding feature has been the bronchiolar proliferation within scar tissue progressir.g to malignant change (Fig. 6) . Although most of the growths showed a tubular structure, squamous-celled areas were also found (Fig. 7) The rapidity with which many lung carcinomata metastasize and the occasional difficulty which a pathologist may experience in finding the site of a small primary growth are two features of the condition, both of which are well recognized. One of the minute scar cancers included in this series (Case 9), a mixed squamous-celled and adenocarcinon'a ( Fig. 7) , had already metastasized to a rib without any evidence of distant lymphatic permeation, and Case 13 showed widespread lymphatic permeation which had reached the hilar lymph glands and the lymphatic channels in the lobar bronchial wall.
A further growth, while still fairly small and confined to the periphery of the lung, had already spread by the lymphatic channels to a central hilar gland which was adherent to the outer wall of the main upper lobe bronchus (Case 14). The possibility of further spread of growth from such a central lymph gland into the wall of the adjacent main lobar bronchus could lead to the mistaken impression that the growth had originated in the laige bronchus. Prior and Jones (1952) . Although for the reasons already stated, namely local infiltration, lymphatic permeation, and cytological structure, we have included these growths as early carcinomata and not among the adenomata, our cases in common with other similar cases previously reported in the literature show certain unusual features. Of the 19 cases collected by the authors we have cited, 14 occurred in women and only five in men, a reversal of the usual sex incidence found in lung cancer. This unusual sex incidence has been found also in our four cases, with three female and one male case. The sub-pleural localization, and the association of these tumours with lung fibrosis and bronchiolectasis also noted by the same authors, was also common to our four cases. As in the case reported by Gray and Cordonnier, one of our tumours (Case 6) was multicentric in its points of origin. Unfortunately the future course of the patients found harbouring these growths was impossible to assess, although the patient who was reported by Stewart and Several stages could be traced between simple bronchiolar regeneration in and around lung scars and fully developed carcinomata. Many of the latter were still microscopical in size.
It is suggested that many so-called " central" lung cancers do not arise in the lobar bronchial epithelium, but involve these structures as a result of secondary spread from smaller and distant growths near the periphery of the lung.
